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tion of the fronts a,nd air masses is completed, isopleths 
of specific humidity and of either temperature or poten- 
tial temperature me drawn. This completes the cross- 
seckional representation. 

The time required in the preparation of such a cross- 
sec.tion is not very great after one has had some espe- 
rience. By an experienced man the determina,t,ion of t,he 
specific humidhies and the potential temperatures, the 
plotting of all the data, and the complete analysis of the 
major west-east section can be complete,d in less than 
1 %  hours. The smaller north-south sections can be 
completed in about % hour each. The completion of the 
t,hree cross sections, when the airpla.ne reports are re- 
ceived from all stat,ions, furnishes one with a rather com- 
plete ancl coniprehensive picture of the state of the 
atmosphere, or the distribution and struc.ture of the air 
masses a.nd fronts, through the lower 5 kni over most 
of the United States. The usefulness of t,his cross 
section in weather forecasting must be obvious to any- 
one familiar with weather maps. However, the purpose 
of this paper is only to explain the method of procedure, 
and not to  discuss the results of this work. Estended 
experience is necessary before suc,h a discussion of resul t,s 
can be satisfactory. 

Besides the trouble caused by the frequent cte1n.y in the 
reception of t,he airplane sounding reports, mother 
unfortunate feature of observat,ions of this kind is t,liat 

they are likely to be missing a t  just the crucial points. 
Where meteorological action is a t  a maximum, weather 
conditions are likely to be such that no flight is made. 
Consequently on just those days, and in just those regions, 
where a good cross section would be especially instructive, 
we are likely to have nothing a t  all. Since the total 
number of stations represented on a cross section is very 
small, the absence of only one or two reports may result 
in a serious gap in the analysis; and in this type of analysis, 
just as  in that of the surface map, continuity in the 
analysis from one day to the nest is of fundamental 
importance. This constitutes one serious drawback to 
the usefulness of the method. It seems as though it 
should be possible eventually to overcome the present 
frequent delay in the transmission of the observations; 
but airplane soundings probably never will be made to 
an adequate elevation with perfect regularity. However, 
it is noticeable a t  the present time that the regularity of 
the flights, not only a t  the Army and Navy stations, but 
also a t  the Weather Bureau stations, falls far below the 
high standard set in previous years by such stations as 
those of the Weather Bureau a t  Dallas ancl Omaha. 
Probably the final solution of this difficulty will be found 
in the development of cheap and efficient radio-sound- 
ing instruments. This improvement would effect not 
only much greater regularity, but also much greater 
a 1 tit ucle . 

METEOROLOGY AND CLIMATOLOGY IN A TEACHERS COLLEGE 
By G .  E. HARDING 

[State Teachers College, California, Pa.] 

The chief purpose of this discussion is to present a 
brief survey of meteorology as it is taught today in 
colleges for the preparatdon of teachers. The material 
used in this paper has its principa.1 sources in the writer’s 
association with the curnculum building of t,he course 
used in the State of Pennsylvania, and in seve.ra1 years 
of esperience in presenting the subject to the students of 
the State Teachers College a t  California, Pa. The data 
used for surveys outside the State of Pennsylvania are 
credited to W. C. Jacobs of the University of Southern 
California, who has made a c.arefu1 survey of instruct,ion 
in meteorology in the various colleges and universitie,s 
of the United States. 

In  the preparation of a course for usejn the teachers 
colleges, the author should att8enipt to give the student 
an insight into the physical processes and laws unde,r- 
1.ying the many different phenomena of weather and 
climate. The course should be de,signed prima.rily to lay 
a foundation for a more or less deta.iled study of climate 
and its relation to man. Since meteorology is admittedly 
a physical science it would seem most logical for it t)o 
be offered in the science departments along with physics 
and chemistry. In  the survey made by Jacobs, it was 
found that in 46 percent of the cases meteorology wiis 
placed in the geography depart,ments; 17 percent in the 
department of geography and geology; mcl only 8 per- 
cent in the department of physics. In  only four c.olleges 
was met’eorology allotted a department of its own. In  
the teachers colleges of Pennsylvania no such course has 
been delegated to the science departments, but it has 
been placed in the departments where courses in geog- 
raphy are offered. 

Since 1930 nieteorology has been included in our 
curriculum under the title of meteorology and clima- 
tology. I n  most teachers colleges, meteorology finds a 
place as a correlated subject with geography. In Penn- 

sylvania it has been offered R S  an introduct’ion to t,he 
study of the climates of the world, because the basic or 
fundamental principles set forth in meteorology serve 
well a.s an introduct,ion to a systematic study of clima- 
tology. In  offering the combined course of meteorology 
a.nd climatology it has been found reasonably satisfactory 
to introduce the meteorologicnl pwt witch the physics 
and chemistry of the air. By this is meant the physical 
characteristics of the air and it’s chemical composition, 
and their variations. No attempt should be made to 
introduce the technical pha,ses of the subject. Enough 
should be presented to challenge thought ancl to give a 
clearer and better approach to the study of climate. 

Many students who elect this course have not had 
training adequate to pursue the more technical discus- 
sions of meteorology. In  many instances the writer has 
laown stmudents who did not take a course in meteorology 
because they felt they had not had suffic,ient prereqm- 
sites for the work. That might be one of the reasons 
why so few have seriously considered courses in the field 
of meteorology. In  a survey of 737 students enrolled 
in a teachers college it was found that all had had a 
course in general science during their high-school train- 
ing. Of these, 262 ha.d had a t  least 1 course in physics; 
and 487, or over one-half, a c.ourse in chemistry. It, is 
interesting to notice the relatively small percentage who 
had a course in physics. It is not uncommon t,o hea.r a 
student who has the opportunity to pursue a course in 
meteorology sny, “I  can’t take that, for I have not had 
enough work in physics and chemistry.” 

In  the teachers college of Pennsylvania a course in 
meteorology and climatology is offered as a free elect,ive 
for any student or as an elective for students who elect 
geography as one of their majors. I n  the survey made 
by Jacobs it was found that of the 252 courses offered, 
over one-half could be placed in the two major groups 
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of meteorology proper and climatology. The former 
represented 38 percent of the number of courses and the 
latter 33 percent. The rest belonged to miscellaneous or 
Combination courses. 

The course as prescribed by the State syllabi is defined 
as follows: Meteorology and climatology consists of a 
systema,tic study of physics of the air and a description 
of the different cliinatic regions of the earth. It sets up 
a number of objectives consistent with the above defi- 
nition, which are briefly as follows: 

1. To learn the fundamental ph-ysical aspects of the 
atmosphere, basic for an understanding of climate. 

2. To acquire a working knowledge of the principles of 
climatology. 

3. To deve,lop skill in the reading of cliniatic maps and 
graphs. 

4. To understand the importance of d d y  weather and 
climatic conditions to individuals. 

5. To become aware of the climatic conditions under 
which we live. 

6 .  To acquire sufficknt knowledge to correctly inter- 
pret natural adaptations of animal and plmt life. 

The meteorological portion of the work is emphasized 
in the first part of the course under the following main 
topics: (1) The solah system; (2) the earth as a part of 
the solar system; (3) the atmosphere. 

The major part of the time is given to the study of the 
atmosphere, which is divided into four main topic,s: 
(1) Composition; (2) pressure; (3) temperature; (4) pre- 
cipi t ation and hiimidi ty . 

The composition of the air serves to introduce the 
study of the atmosphere. Att,ent'ion is given to the per- 
centages of the different gases which compose the air at  
different altitudes. 

Since our study has in mind man and his activities, it 
is obvious t8hat a course in mete,orology sliodd attempt 
to point out as far as possible the physiological effects 
of the atmosphere. Also, variations in t,he composition 
of the atmosphere excite hunian response, nor can my 
man escape their influences. Indeed in niany parts of 
our own country the populace is estreme.ly concerned 
about the c,oniposition of the atmosphere, especially as 
regards dust, water vapor (humidity), gases, etc. Fur- 
thermore, when so much is being said today about the 
effects of solar radiation, it seems advisable to emphasize 
the screening effects that the atmosphere has upon the 
light rays from the sun. 

Temperature and pressure must receive considerable 
attention, for they are basic in the study of climate. 
Thermometers and barometers are studied as to lunds 
and uses; and in as many instawes as possible, the lab- 
oratory is used to demonstrate the various instruments. 
Most colleges do not hare  what would be considered 
adequate equipment to properly t>each the subject, since 
the viewpoint of special schools today is toward pro- 
fessionalism. No teachers college can attempt to teach a 
professional course in meteorology and climatolog.v, but 
many can offer enough t,o help the student acquire a 

better understanding of cliinat'e and climatic responses. 
Enough is included in the Pennsylvania course on tem- 
perature and pressure to produce a clear understanding 
of the circulation of the atmosphere. Every teacher of 
geography and general science finds it necessary to have 
an understanding of the princ.iples of air movements in 
order to teach about the wind belts of the earth and their 
effects. Much of the more technical phases of air move- 
ments is not needed in a course for the average teacher, 
for so much of it is of no practical use to him. Concrete 
problems and exercises should be used in connection with 
the study of pressure and temperature. 

After a study of barometers, as to kinds and uses, atten- 
tion is given to the representation of pressure on maps 
and charts. Isobaric surfaces a.nd pressure slopes are 
introduced and studied. Insofar as possible, the pressure 
gradient is considered in respect to its influence on wind 
velocities. 

Weather maps showing isobars for annual, seasonal, 
and daily periods of time are used freely. It has been 
found that there are certain graphic publications which 
include data for preparing maps and graphs, and which, 
when used by the student, serve well to acquaint him 
with the various pressure belts of the world. The wind 
belts of the world are considered in respect to their 
origin, the areas over which they occur, and their effects 
upon man. 

Precipitation and humidity demand thouchtful con- 
sideration as prerequisites t o t h e  study of tEe different 
climates of the world. Special attention is given to the 
control of humidity. The various methods and instru- 
ments used in determining humidity are, as far as possi- 
ble, at  the disposal of the members of the class. Some 
time is given to the study of clouds and fogs in their 
relation to precipitation and sunshine. They are inti- 
mately associated with radiation and are in part control 
factors of temperature, and help to determine the environ- 
ment of man. Dews and frosts are discussed sufficiently 
to show that they are important enough to command 
some attention. 

The brief course in meteorology serves to introduce a 
st8udy of the climates of the world. The early part of the 
course in climatology is used to present the distinct basic 
types of climates, together with the recognized standard 
classifications due to (1) Supan, (2) IZoppen, (3) Herbert- 
son, (4) Jones and Whittlesey, etc. Each classification 
is considered with respect to its basis for the climatic 
divisions. In the State of Pennsylvania it seems the 
Jones and Whittlesey classification is the one most fre- 
quently chosen for a detailed study. Each division of 
this classification is considered separately. Maps, tem- 
perature graphs, rainfall graphs, etc., are made and 
studied. The responses in each case are given special 
consideration, even to the preparation of product maps 
and compilation of various data. The writer has found 
it profitable to require the making of certain climatic 
maps from data furnished by the Government of the 
United States or by the governments of the various 
St a tes. 


